I. Introduction
The Binary semiconductors have attracted much attention due to their novel properties and promising applications. For some optoelectronic applications, it is important to be able to tune the emission wavelength. Wavelength tunable emission can be achieved from ternary compounds by simple adjustment of composition. The tunability can be achieved through composition modulation [1] .In Compounds which exist in a single phase wurtzite Structure such as Cd 1-x Zn x S, the value of x plays an important role in determining their structural, electrical and optical properties. Due to rapid increase in the resistivity/energy gap of Cd 1-x Zn x S with increase in x which limits its usage in conductivity related applications like near infrared solar cells [2] [3] [4] [5] [6] . It is interesting to prepare samples of higher energy gap with reasonably good electrical conductivity. One way of achieving such compounds is by selecting suitable dopant. Hence we have taken up the preparation and characterization of Cd 0.8-x Pb x Zn 0.2 S system and the XRD and electrical studies have been investigated due to very little information available on the ternary CdPbZnS system [7] [8] [9] [10] [11] . The results are explained based on the defects incorporated with Pb.
II.
Experimental Details
Growth of samples
Samples of Cd 0.8-x Pb x Zn 0.2 S (x= 0-0.8) have been prepared by controlled Co-Precipitation method [12] [13] [14] [15] . In this method equimolar solutions of Lead acetate, Cadmium acetate, Thiourea and Triethanolamine were taken in different compositions. The solution mixture was made alkaline by adding 30 percent of liquid Ammonia under constant stirring process. The solution was heated at about 80 0 C for one hour. The colour of the solution changed from yellow to grey indicating the starting of precipitation. The bath was heated further for 1hour to complete the reaction. The filtered precipitate was collected and dried at room temperature for 24hours. Then the dried precipitate was heated for 2hours at 300 0 C under Nitrogen atmosphere and then slowly cooled to room temperature. The dried precipitate was ground to fine powder and the powder was made into pellets under 10 ton pressure per sq.cm by using punch dye of 1.0cm diameter. The pellets were heated at 800 0 C for 2hours in Nitrogen atmosphere. The furnace is cooled slowly to room temperature at the rate of 2 0 C per minute. These pellets are used for XRD and conductivity studies. The reaction mechanism and other experimental details of the preparation are given in our earlier paper [5] . 
Conductivity Measurements
The dc conductivity of Cd 0.8-x Pb x Zn 0.2 S (x= 0-0.8) was measured by two probe method using a conductivity cell fabricated in the laboratory. Keithley nano voltmeter (Model 2000), constant current source (model 6220) were used for conductivity studies. A constant current of 0.2mA is passed through the samples. Conductivity measurements were made at different temperatures ranging (77-300K).
III.
Results and Discussion S for different compositions are calculated by using the relation [17] .
X-Ray Diffraction
and 
FWHM of silicon is 0.15 0 Crystallite size of the compounds found to lie between 35.5 nm and 54.5nm as x varies from 0 -0.8
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Where Ea is activation energy, k is the Boltzmann constant and T is temperature in Kelvin. 
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The activation energies calculated for two regions are sho wn in Table . 1.Below 100K the conductivity is almost constant indicating the freezing of charge carriers. It can be observed from the Fig.2 that the dc conductivity increases with increase in Pb content. This increase can be attributed to the fact that the addition of Pb to CdZnS c reates defect levels close to the conduction band with in the forbidden energy gap. As concentration of Pb increases the defect s created are such that their corresponding energy levels move closer to the conduction band and he nce there is a decrease in the activation energy . The electrical conductivity in compounds below room temperature follows different types of mechanisms [21] namely (i) The ordinary conductivity due to the drifting of charge carriers in the applied field which normally occurs at higher temperature (above room temperature) (ii) Conductivity due to thermally assisted hopping (iii) Conductivity due to hopping of charge carriers due to existence of localized states around E F and (iv) Variable range hopping (VRH ) conduction.
In Cd
S compounds three types of conduction are observed. In the log  vs 1000/T Plot the deviation in the straight line below 100K indicates the existence of V RH conduction. The Greaves [ 22] conductivity expression for the VRH model applicable to lo w temperature is
where C and T o are constants related to the density of localized states N(E F ) given by
In which Table. 1. It is also found that the activation energy of the compounds varies from 100meV to 34meV in the temperature range 300 K-170K, which suggests the conduction due to the thermally assisted hopping and in the temperature range 170 -100K the conduction is due to hopping of charge carriers due to existence of localized states around E F and is supported by the values of activation e nergies ranging from 68meV to 6meV.
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4. Activation energies below room temperature in temperature regions (300K -170K) and (170 -100K) are observed to decrease with the increase in the concentration of Pb. This supported two conduction mechanisms Viz. conductivity due to thermally assisted hopping of charge carriers, conductivity due to hopping of charge carriers due to existence of localized states around E F and below100K the conductivity is due to VRH. 
